(19)H*H4$fftf (JP) 



02) & ra 4# it ^ ca) 



#11^10-90382 

(43)i*KB ^10^(1998) AE 10 H 



<51)IntCl. e 

G 0 1 R 33/02 

G 1 1 B 5/39 

HO IF 10/08 

HO 1L 43/08 



F I 

GO 1R 33/02 

G 1 1 B 5/39 

H 0 1 F 10/08 

HO 1L 43/08 





&MK¥8- 246727 




000134257 










(.2zmma 


¥*£8*F(1996)9/!18B 




S«i^flIl-&**eKiPlJU 6 TB 7# Hf 






(71) WEI A 


591131925 








si — 








-gumwutitimKihozr 2 t S28# 9 n 
















««SJftflIj#ffr*dKf|5tlJATB 7# w 
























Sft£^{lIl#Tfr^KlIlO^-TB28#9^ 






(74) «S! A 
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1 1 t^mmm 1 3£a/i lti^i i 3^±® 

5-1 *5j:tM 5 - 2 £{i;L6 0 
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(2) 

/ 

r, fiuEls6«jaBff8^Cu, A g , au, ai, 

[Mf#J93] Cu, Ag, Au, A 1 , *fctt^ttfc 
(O 5 £ 4: ■r**4«r'gf*iJf««) 

<n?Vm&M0 S i 02, S i 3N4, Al N©5V>ft 20 
[0 00 1] 

XT-is &xfizti*m^izmttmmt&izn+Zo 

[0 0 0 2] 

(MR^ y K) *5gg^i 9 *xoofc£ 0 Us6» 




«FPi?l 0-9 0 3 8 2 

[0003] &tz, mm^<om^. mftm&<n&m^. 

[0 0 0 4] :(DJ:^^:»T, fiMtttttlicffiMtt 

fit, ttoWyf-^ 
^oafbt u-cjf bx.-6«a««w»^ ( rem-o-tf- 

^V^T-j fcfcivMua. ) tfftSRSJxTt** (4»n 
¥6- 1 7 6 9 3 0, #i¥7 - 2 4 8 3 6 5, fift* 
1168l*p 7 (1 9 9 6) . :^ 

J; 5 ft*««kUJ*-?-tt* ^ai^^bicfls^^tr- 

f£{b^ (i-tt*>*>*Hi«»«*) 111 0%/Oe«ftlC 

[00 05] i<DJ:5^^SSt5fc^ h7V 
C tfiJJB 5 w i J: o -c ttttflgft £ft ±. * -fr J: 5 
1 9«, 4 6 9 (1 9 9 5) . L*»U 

[ooo6] M^*c> r^r)vy y *&mw^MWk*m 

<&, SSt^B&XtS* 115- A, 949 (199 

5) ) 0 -<D«t p^a^m*^--c«, atttKi^iictta 

^e/u:7T*&««ttlRfiCu. Al, Agiif, 

<km&'h£<tezk\,^fr&*^L>x&v, m^mma 

8%/0 e fCt ^oTV^o L^t):0/M^Ht 

m^®j£ h 2 4 8 % / OeCt^D 5 ^# h tt 

[0 0 0 7] 4fc, CuI^l^F^/W^ 

\<^z.k*mmt$tix\**z c^tnfib, m^^-^^^x 

MAG- 9 5- 1 2 6, 9 1 (1 
9 9 5) 0 ^ bJC, -mmJjft.&tt$-£tltzC o S i B 

s^titv^ (awnffi, 0*jeffl«*^8*, 20, 5 

5 3 (19 9 6)), m^OjKMft^ttt, *<0 
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(3) 



ftfflW-l 0-9 0 3 8 2 



>j tt * m W u I c < v > t v * 5 & a* h £ o 

[0 0 0 8] 

[0 0 0 9] ^(ciS^fciK^ttl^^^flfflHlKJiH l 
Z4is\*-yzs*m\&*:**< x-zz> 0 b^ZAK St 

1 0 1 0 0 MH z effi<^Sjfcft»*fi-Ctt*lfe3ft*<0 

[ooio] ffi*«ie$ix-C€t^JLKo»:«[tt 
^«£0m£tt*0*Ktt#* (!Ui 2 (b) ) 

[0 0 11] SfeJCfiii«S«lcicJ:0 3Sa--r-5fll#^ 
M^-ftmz.t£&irz>mfc. fr&i^tmm&cntzisbizZLZ 30 

[0012] ^r-c, *&w<o8.ffimwkmi^ mmmR 
iz-rar t^*et6^itj^^#6r * [i&i] 

R 



* [0 0 13] 

oje^*r*fli-f-s«ft«fli»^-c*or, i»iBRti;ffc« 

[0 0 14] 

ttSWR I 3C9Am*« 13-1 *5cfctf 13-2 WJ«£««E 

^OJ^f 9 te. KSttKKtttt 1 3 OTffifcfiMfi* 
Ml 5 lei*, S*&«teftK*ricL 

[0015] :o»tt«»tt»8i 3**, AliJMl 3 
- 1*3 J: tfl 3- 2 «:«;*.. 2«HF-*^t«*r-5o - 

3 0 H2t, C[iWi*113tM«f«lll3 

tt, *^tt, TIB^i+o^; (l) - (3) (Di^ic 



2 L^C* + a; 2 <R 2 C 2 



u>(2L 0 



4L 0 C) +4 
Ro C -ui 2 L% C) 



u;*14c 2 + w 2 ( RgC 2 -4L 0 C) +4 
Z a R + joiX 



8 



a* (4) coJi^^^JgjgftjBcSrfcOo 
[0 0 16] mi i, fe-6v^|*El2 0j; )«:«HKfslK«: 



(\) 

(2) 
(3) 

(4) 
(5) 



tomtit »-T-<o^r>'tr— ^^^««#o>jBYk 
50 tct 9icYfc"*-s*s, m2<oxo^m^\m^h^m z f-c 
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(4) 

5 

t6:tiaot K» J: 9 t> f* ^ Rffll -c 

[00 1 7] wOjt«i<D»JB(D*^Wt, attiACl 

[0018] \&7&j:Tjm8&&mirX, wmtmmm 

ht7 — ?T~)-7<<yr (Ne t Work Analys 
e rl-IPth 8 7 5 2 A) (OSMA^^^^i? A 1 §g 

[0 0 19] (XtfeHi) SjJIffiv^hD^V^ 

y ^^t^j: 9 1*1 i \CTf<-rmm(om^mmm^ 9 oofgitir 

[00 2 0] (1) m$ 2 00^m, Hi 0 mm, g$ 2 20 
0mm(O^7^Ml I lrMt5 0 

[0 0 2 1 ] (2) #7*&Rl l<D±ffi<D~mzm£4 
// m s 4@ 4 mm. f $14 mm (DC o — N b — Z r7^£> 

[0 0 2 2] (3) i/7^SIl KOTffiCI$l/im s 
flSlOmm, g£ 2 OmmGQC urt>k&5^i&^{fcJi 1 

[0 0 2 3] 7^*3, ^ft^tt^fl^ 1 3 Ojaj*li, E P 
MAl^J:^. 83. 7at%Co-2. 8at%Zr- 
13. 5 a t%NbT^ot 0 30 

[0 0 2 4] Z.(Dm%tfitiim?9Z5. 0X10- 5 T 
o r r £XT. Hex = 500Oe <DMQ • ©^^#1^^ 

40 or, 2H#ra*wp»u, KflR^^^A^tt^ia^tt 

l^, I <D^tttbf 9 4 0 MH z i:9{t^^ 
L/:^5> i 8 l^t J: 9 ^ y tf-y 7 
^»»(S#ttS:^bfeo -f^tf— ^*3£fM*HU 18 
8 %/ 7 . 60e, ii, 2 4. 7 %/0 

etfcot 0 Hex=70e(7)^ 40 

iC, 6 5. 8%/Oe^j|Wc 0 

[0025] ammi) wji^^^Lt, 

*&4£i l0)TiBCKit*Ml 5&J$*:&v^<d£§* 

f^tJto ^7^S^l 1 <D_h®<CC o -N b -Z r rfnib 

i&ta=?» 1 3 <DMm&. m&w 1 oKftiftaa*^ 9 <om 
m%twimzm®m*ft^ti 0 mmzmtemm 1 30a 

J«tt\ RPMAICJ:^ 8 3. 6 a t%Co-2. 7a 
t%Zr-13. 7 a t %Nb tfoo/b,, ^Olt'WJl 50 



&ffl¥-l 0-9 0 3 8 2 

0MH z ^Illl^ffi tit ^ 'S, m9\Z 

fc 0 sO-V-jr^xmt&l*, 3 7%/ 8. 60e, f 
4. 3%/Oe-Cfcofco 

[0 0 2 6] (3MSM2) 

\c j: 9 m 3 ^^-r»5fi<o«ft«a*^ 1 7 ^#%fc l 

[0 0 2 7] (1) Jf$ 2 0 0 ^m > [jglOmm, £$2 
0mm^7^Ii 1 l^r^-r^o 

[0028] (2) i<D±m<D-mcm£4 

H «HI 4 mm v f$ 1 4 mmOC o— Nb — Z v i)*tj 

[0029] (3) m&mmmmi 3<oT^<D^m 

±KlJ¥£ 1 /i m N 1^2 mm, g$ 2 OmmOC u Oil 9 

[0 0 3 0] (4) mtk&mm&mi 3<DT&$t$5£XfC 
u^l S<D±m<D—W^Mc^:<0^^ A u m, #§4 mm, 
g£ 1 4mm(DCo-Nb -Z r 

[0 0 3 1] (5) KDTmicmz 

1/xm, tBlOram, S $ 2 0 mmGD C u frh ft 5^#!J 

»ffn 5 

[0 0 3 2] jftRtttttt&Rl 3©»«tt, E P 

MA^J;«9, 83. 4at%Co-3. 0at%Zr- 
13. 6 a t %N bT*£>ofc 0 

[0033] z<Dmf$.mmm*i 7&mmmi tmm<o 

5%/8. lOe, 10. 7%/0 

eT&ofco **«#MSKra\ Hex = 70e(Dif 
(C, 2 5. l%/Oe^#^tt7to 
[0 0 3 4] «t««2) tbK0!l2CO^ < b IT, #7 

Jb®ldCo-Nb-Z r t^t^Wm^W^mX 3*3 

[0035] *tsw 2 (o«aiftmiB^ 1 7 tut 

*#T»«M0fab, «ft»*ttSr#*Lfc«, 8 0MHz 

&mi£vti 0 <4z/\f—y^*mtmL 5o%/9o 

MSli, Hex = 7Oe(0<btl:, 12. 3%/Oe 

[0 0 3 6] mmmz) hu^*s<iy? V IS? 

tz J: 9 m 4 *o J: t^gj 5 (C7r:-rtiS|igcoB^/13^^- 2 1 O 

[0 0 3 7] (1) 2 0 0/im, ffi l 0 mm. S$ 2 
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(5) 

7 

0mm(Dtf9*&& 1 1 £r^flt-?--5o 

[0038] (2) ^7^s«i i <D±.m<o— m^mz a 

H m % 1^4 mm, ^£ 1 4mm<DC o-Nb-Z r^b 

tzz>mmm&mm2 3 - 1 

[0 0 3 91 (3) 2 3 - 1 0. 

5 //m, ilS 3 mm. S£ 1 8 mm^S i 0 2$&3 1 £r?# 

[004 0] (4) S i 02HH3 lJhtwJ^^ 1 ,/m, *§2 
mm, 2 Omm^Cuil 9 SrSSfK-T^o 

[0 04 1] (5) S i O2K3 l*5j:^CuBgl 9(Dl /o 
\Z)W-£ 0. itg3mm, ^$18mm^>S i02 

R3 2 

[0 0 4 2] (6) ffittfrc«1£ffJR 23-1 *3 ±l*S i O 

2 US 3 2C0_h{C)i:$ 4 ^ m, ^4 mm, ^£l4mm<D 

ttttttSMiVK 23-2 *mj$L-r*o 

[0 0 4 3] (7) Ml:, lOTW^f 
l//m, 4>S 1 0mm, g $ 2 0 mmcO C u frh <C -SSNfe 

[0 0 4 4] ftj3, Mtt8tt#K2 3-l > 2 3-2 
cOjffU&tt, EPMACi^ 8 4. lat%Co-2. 20 
7 a t %Z r - I 3. 2 a t %N b -?&o*L e 

[0 0 4 5] :©Ba*ai*f2 1 frUttffll irP^O 

ALfc. ^^T, CWMWJf 2M:i 20MHz 
C>i§m?l«£«Lfc£ J 

3 5%X 8. OOc, Y-JS<Z>«iWfiafi, 4 3. 8%/ 
Oet'fcofc, Hex = 70e(7^ti:, fi&#K*H-<5 

2 0 5%/OeWW:. 

[0 0 4 6] (Jt6E«3) Jfc«#j3tf>*HF-i: tT, IS 4 50 

Lfc„ Hffl«3©tiME[tttti*-f 2 1 £i?m,*{*-o 

ffttSrWELfc. >f ^fcr-^^JEffcSptt, 12 0%/ 
8. 20e, Yi$cOE£#jg/£te, 6%/OeXf 
*>ofc 0 »*«»«ftJ4, Hex=7Oe(0tt(:, 2 
3%/Oe^^tt^Co 

[0 0 4 7] (H«fc«4) i4jo £ UqU5 (C^-*"«jgO 40 

tttttfettj*^F2 l-cfco-c, a 1 N«t«ra«-e4 8aa« 

il^ot)(D (B6) ^tftw-r^o 

[0048] (1) H^OO^m, ^10 mm. g£ 2 
Omm^^^^^Sl l^lit^o 
[0 0 4 9] (2) 1 ^±®CQ-^(CJ?$ 1 

m, ijjfi4mm, Scf 1 4mm(DCo"Nb-Z r^b 

fe&iftttKttttftK3 5 - 1 

[0 0 5 0] (3) »«ft«tt»IIS3 5- 1±«J1»S0. 
I // m, $5 4 mm, fi§ I 8mmCQA 1 NJR3 3 SrJf^JSfc 




W¥l 0-9 0 3 8 2 

[0 0 5 1] (4) ±Ba©*5<fcW3)^XSt»!9igU 4 
iOCo-Nb-Zr 3 5- 1, 3 5- 2, 3 5- 3. 
3 5-4, j3j:^3i<OAlNi3 3igrMt5o 
[0052] (5) Co-Nb-Zr35-l, 35- 
2. 3 5- 3, 3 5-4*Sj:tf3/ItDA 1 NIH3 3 <£_h 
#fflfiB-bl£JS£ 0. 5 /xm, ^3mm 4 S£ 1 8 mm CO 

a 1 nk3 1 *mjw*. 

[0 0 5 3] (6) A 1 N|g&3 1 <D±IZ»Z 1 » m, 2 
mm, f$2 0mm(OCulgl 9^Mt§ 0 

[0 0 5 4] (7) A 1 N18I3 1 *5j;tfC u }]£ 1 9 OilC 
0. 5 // m, ^3 mm, 1 8 mm CO A 1 Nfl£3 

2«rMtS 0 

[0 0 5 5] (8) A 1 Nfi§3 2C0±fC/f:$ 1 M m, *@2 
mm, I$2 0mmOCuI19^Mt^ ((U6tCtt 

[0 0 5 6] (9) A 1 Nflg3 2*3cfctfC u OH 9 (D±{£ 
0. 5 jum. $13 mm, 1 8mmODA 1 Nflg£ 

[0 0 5 7] (10)_bie®CO A 1 N«t*5 £ W2)-®TWc 
C o -N b -Z r 3 5 - 1 , 3 5-2, 3 5-3, 3 5 

- 4 mmm<o ±\cm<o 4 n<o c o - n b - z rmtzm 

(DA 1 NKiJg*t5. 
[0 0 5 8] ftatci, 1 ©TBjKJSS 1 ju 

m, 4@ 1 0mm, f$ 2 0mm<30C u 

m i 5£*g/§-r£ 0 

[0 0 5 9] **5. j»«tt«tt»iR3 5- 1, 3 5- 
2, 3 5-3. 3 5-4«JUR«)|aric«, EPMACJ; 
9, 83. 5 a t % C o - 3 . lat%Zr-13. 4 
a t%Nbt^o/: 0 

[0060] z<omi&&mM* z lz^mrn i tmm<o 

Alfc #CV*t\ :^)IMaiSi : -2 1l:i2 0MHz 

2 12%/ 8. OOe. ¥*Stf>«JMRfi:ia* 2 6. 5% 

12 8%/Oemilfc, 
[0 0 6 1] (Jttt«4) Jttt«4S>*^-fc L-C. @4 

-H6<o«i6-e^f^^is«i i <DTm<ommm&m 1 5 

Tto ^fc, 3 (^iBftttttJ*^ 2 1 tmt0k1fcX?& 

ML, ttM^rtt«:ft#Lft:tt. 12 0MHzOM 

t^^^teu/co -f^br— ?>*$z<km*. 8 3%/8. 

50 e, 5piS<OKIWBflfJi, 1^9. 8%/Oetfco 
3to *^:flat»«Sl4. Hex=70e^^C, 22. 
5%/Oe-dfcftb;h,fc. 

[0 0 6 2] (^ife^js) iH4i3J:0SBI5J^-r»iS^ 

^«^»J 3cOCo-Nb-Zr7i^^6 AKttOtttff K 3 
5- I <75Rt>^tc:^-^D^^ffi^/ia^.Hi^2 I 



-5- 




(6) 

9 

[0 0 6 3] :^W^2 1|j:I^5. 0X1 
0 " 6 T o r r £IT . Hex = 500Oe - 

ve-^^^^ft:^^. 72%/40Oe, 

^Sii, is. o%/oet$)o^ ft^jwaffi*. 

Hex = 2. SOeO^ttC, 4 3%/Oe//>ibtl 

fc 0 JO 

[0 0 6 4] 0t««5) ltWJ5cD^T-<tLT, Utt 
W 5 (CSS^^^^m^ 2 1 T*g«!i^ftP 1 5 £^ 
fct><&*KfPUfc. £SM5*H«, 4 0MIIz 

m^Ltc 0 3 5%/4. 10 

e, ¥*&<D«#fl£ffitt, jft8. 5%/Oe-Cfcofc, ft 
He x = 2. 5OeC0£#(^ 16%/ 

[ 0 0 6 5 J {*&WiDmfom<D$h%d £Ui> bit 

[0 0 6 6] fe£tt!l«?{fcJf (Si&m^) WW^SrftUW-ftt 

^M7W0©i^B 

£il!!3;fc«>, »te(*^ltRS*f*J:#U Hex=Hk 
(Hkli»*tt«fft*6) Mf£> H 

!3 H k # iff -ca^fiS: ft -5 „ 
[ 0 0 6 7 ] igtfiR o fi, l&MH z »«Tttl3U*»*<Z> 

iai«lgei-ei5fc*6ffl:-c*>sds. 3£i om.HzH±©»« *o 
*u^^»^5*>*«:3b*tt»^: (5) -essttstts 

•CSt*S«-C*)S B ft*5, *it (5.) -Cpllfttt;^ f 

ISPScIS, MttiSW-efcs. at (5) 
*3MKW«-» L T * ft < ft 5 iS« K-Cte8«E*a* 
J: *AtS6S*/hS<ftO«ft 
ISfet^^-rSo c<ofc^»jftng$S:%*8:LftJmtfft- 
fefti^J: 9ftK»»«-cr4««*fii1>^»«»^»Lr 

^m-r^o »±a** sa»sr#jauftv^»-&<o«»oje 




9#Bf^l 0-9 0 3 8 2 

[0 0 6 8] *SBM^**«^K«tftai* 
-^-Ott* ^ft»*#ffl:Lfti^»^<0lK#©^{fci^(*5-f 

tSiSHsirO^I+L, *a«»»*:«ttfc< <ft 
So 

[0 0 6 9] *fc, H2 0«HKlHlKSr»feU'CLC*JB 
lc#5>f >f-^x^<ofiL*ft3Bft**lffl'CS6. ft 
=b*>, * (1) - (3) vt c -^^^^t§o|pjgS 
T% R = 3fl, C=2 0 0 pFt-^i:Lti:ti:L(D 

K^-f <fc 5ft»t»«^^ix6o gEK&^fc^M, 

ioa^^fit6<o-e, h 1 o^L^LcoaeiftH: 

3MKtett*ffi«#KJ:oTftS;h,S. «Atf, 
j&*70MHz-Cfcofc*§\ *»»#©f?»K:J:oT* 
iftfrPJiAlU L^20nH*^50nHil/ < fofctf 
th\~l]B\%&(n^ 1 2 Qtf><b 8 0 QlC^ffc 

U 6 0 0°/o^^W^f^ t^^5o 

»^^^-c-ttt»5if**fi-ettfti^, mi iic^$^tfc 

J£##tt<o«fitt* fihBi 0I^U:t>(7)t^Dtfe 

t # k-t v tr— y asasYb-t-* r t k j: 0 iSftttuaR 
[0070] f^, ^M^J3^j:TJ ? 4t > ^r^e^7r^c 

o-Nb-Zr, HSfitW 5 T«:^— 7P^S:fflV^tt 

Ttt, AK Ag, Auftif-jR^iSlget^SS&JRT 
fctbtf < . teftiR^ urt* s i o 2 , a 1 n^i: t> 
AI2O3, s i 3 04 K k'nmmmz&nfcit&vo-V' 

[0 0 7 1 ] 

Mifcwt, *aaiwsffi«r»i«F-e#s^tt-cft<, 
«»w ^^aj«HLo »k*j:jstf ^ ^ > tr- ^ 

[Hffi^fffi^ftlftW] 

[Hi] *38W<o*M^»tt^J:58jMftai*^o»« 

h-c, ji*s«i^«»«ia*^9©i*fiia-e*)6o 

[g!2] HicD^HffilHiKSTfcSo 

[13 3] *Jfc«2co«««m* J F l 7c7P^miHTfe6o 

m4] *tt«3«>»atttti*^2 loflfiat'*^ 
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11 

[me] ms&ifcmtimwkv. 3-1 ^«?i^i3 
3 1 m&&mm3 5- 1 , 35-2, 35-3, 35- 

1 (o^mmm-ch^ 

IM7] *y b7 — ?7-)-7'(lf (Net Work 
Analyser HPtfc 8 7 5 2 A) \Z <fc £§¥fflf* 

[El 8] I7©>f >fc°-^>-;*$J^036£^-l£lTfc 



#B8^1 0-90382 

6o (b) ^tf-^^fittm*^** 

9 ^js^j i (oatft^m*^ 

1 1 iff 7^ mm) 

i 3 mvt&m&mm 

13-1, 13-2 Am^5§8 
1 5 

1 7 mmm 2 og^ttiif 

1 9 Cul 

2 1 nffioi 3-5 comntiimm* 

2 3- 1. 2 3-2 ttKttttttffM 

3 1 feWK (SOS«3-e«ts i 02R* SMMM-c 

ttA 1 NB) 

3 2 t&s«t 3 -en s i o 2 ib, mmm 4 -e 

ISA 1 NIK) 

3 3 A 1 NHg 

35-1. 35-2. 35-3. 35-4 &'£tt±ff 
IH 



[El I 1 



[H2] 



13-2 




R D /2 Lo/2 Ro/2 U0/2 



T 
X 



(8) 



3#BS¥1 0-90382 



[04] 



[121 6 ] 




[El 7] 



[1218] 



Net Work 




Analyzer 




HP* ©752 A 




( 





IP 




Zr 



[09 9 ] 




iOOOO 



lOOO 



o] 

SSftH L-5(nH) 

L^IOCnH) L-20<nM) 

L - 50 (nH) L-80<nH ) 

rrmq 1 — r-rr mi 



Short 
! C-SOO(pF) 



IOC 



IO - 



"I 



s/. 



h // '/ ' 3 

/.V// 



IO 100 IOOO IOOOO 

Frequency (MHz) 



— 8 — 



(9) 



<®ffl¥-l 0-90 3 8 2 



100 



[1211 1 ] 



" » i miihi } — i i i hm | r 




ii i — l i i inj 



10 IOO 
Frequency (MHz) 



IO00 



[mi 2] 



(a) 



(b) 



77T 
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